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Description 

[0001] The present invention relates to an absorbent 
article which includes a liquid-permeable outer sheet 
disposed on a first surface of the article, a liquid-imper- 5 
meable outer sheet disposed on a second surface of the 
article, and an absorbent body which is enclosed be- 
tween the two casing sheets and which includes a body 
liquid receiving space comprising at least one cavity or 
region of lower density than the density of a part of the 
absorbent body located adjacent the receiving space 
and extending generally in the same plane thereas, the 
receiving space being disposed in a storage layer in the 
absorbent body. The invention also relates to an absorb- 
ent body for use in an absorbent article which includes 
a liquid-receiving layer comprised of soft, preferably re- 
silient material having a high liquid permeability and low 
liquid dispersion capacity, and a liquid storage structure 
disposed inwardly of the first layer, the liquid storage 
structure including a storage layer which presents a re- 
ceiving space in which body liquid is taken-up and whicr, 
is comprised of at least one cavity or region cf lower 
density than the density of the remainder of :he storage 
layer. 

[0002] Hitherto, the problem encountered with ab- 
sorbent articles, such as diapers, pants-type diapers, in- 
continence guards, sanitary napkins or like articles 
which are intended to repeatedly receive and abscrc 
body liquid, or fluid, discharged by a user is that the rate 
at which the liquid is able to penetrate into the 3rtic:e 
decreases considerably with each new wetting occa- 
sion. This problem is particularly pronounced in diapers 
and incontinence guards that are intended for children 
and adults, since in these cases the quantities of liquid 
that the article will receive and absorb are relatively 
large and are discharged within the space of only a few 
seconds. It is therefore not unusual, particularly after a 
first wetting of the article, that the liquid which is net al- 
lowed to immediately pass into the article will instead 
flow over the surface of the article and leak pas: :ne ecg- 
es thereof. Such leakage of body liquid is naturally high- 
ly undesirable, since it is liable to soil the c!c:hes. zez 
linens and mattresses used by the wearer, and even 
stain and destroy such commodities. 
[0003] The reason why the body liquid penetration 
rate decreases with repeated wetting of the article *«s be- 
cause the absorbent body of the article becomes satu- 
rated with body liquid temporarily within a limited area 
around the area on the article surface in which the bocy 
liquid first impinges, the so-called primary wetting area. 
The absorbent articles are normally comprised of ore 
or more layers of hydrophilic fibres, for instance cellu- 
lose fluff pulp, and often also include powerful absorbing 
hydrocolioidal materials, so-called superabsorfcenrs. 
Liquid is transported relatively slowly through such ma- 
terials, since transportation of the liquid is mainly caused 
by the capillary forces acting in the cavities located be- 
tween fibres and particles in the absorbent body of the 



article. Liquid is transported within the hydrocolioidal 
materials by diffusion, which is a still slower process 
than the process generated by the capillary forces. The 
liquid will therefore remain in the primary wetting area 
of the article for a relatively long period of time and will 
then gradually be transported out to surrounding parts 
of the absorbent body. 

[0004] The problem has been accentuated in recent 
years, since development has tended towards absorb- 
ent bodies which have been compressed to greater and 
greater degrees of compression with the intention of re- 
ducing packaging volume and for reasons of transpor- 
tation, storage and environment. 
[0005] It is known to provide the article with liquid- 
transporting means in the form of compressed patterns, 
for instance compressed stripes, which function to dis- 
perse the liquid in the longitudinal direction of the article, 
so as to steer the transportation of liquid away from the 
primary wetting area to parts of the absorbent body in 
which absorbent material is still unused. An article pos- 
sessing such compressed stripes is earlier known from 
PCT/SE94/00835. Liquid transportation in the article is 
mainly the result of the differences in capillary forces 
acting between the compressed stripes and surround- 
ing material. Even though a positive effect is obtained 
in this case in the form of a directed liquid flow in the 
absorbent body, the rate at which liquid is transported 
in the article is much too slow in relation to the rate at 
which body liquid is discharged to the article. Conse- 
quently, there is a risk that the liquid will not be absorbed 
quickly enough, but instead will run along the surface of 
the article and out over the edges thereof, resulting in 
leakage, this risk being particularly manifest in products 
which are intended for urine absorption, such as diapers 
and incontinence guards, onto which large quantities of 
liquid are often discharged over a short period of time. 
Furthermore, heavy compression of the article results 
in rigid parts which do not flex easily and which prevent 
the article from following satisfactorily the movements 
of the wearer's body and conforming to shape of the 
wearer's body in use. 

[0006] Another method of improving the ability of an 
absorbent article to receive and retain large volumes of 
body liquid is to create different types of liquid-receiving 
cavities, or basins, in the article. 
[0007] U.S. 3,889,679 describes a diaper having a 
plurality of circular holes disposed through the absorb- 
ent body of the diaper. Since a diaper, however, is wet- 
ted within a limited area of the diaper, the primary wet- 
ting area, only those holes that are located nearest this 
area wilt be utilized in initially taking-up body liquid. 
These holes are quickly filled with liquid and are then 
subsequently drained to the surrounding absorbent ma- 
terial, by virtue of the liquid being drawn by suction away 
from the holes by the capillary forces acting between the 
fibres in the absorbent material. As mentioned above, 
this process is a slow process, and there is a consider- 
able danger than the holes will still contain liquid on the 
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occasion of the next wetting of the absorbent body. Fur- 
thermore, the absorbent material located nearest the 
primary wetting area of the diaper will gradually become 
saturated with body liquid and therewith lose ail ability 
to drain liquid away from the holes in use. Another draw- 5 
back with the absorbent body is that it is comprised of 
a material which collapses when wetted and generally 
loses its three-dimensional structure. As a result, the 
availability of a cavity in the absorbent bocy to take up 
liquid is practically non-existent after the first wetting. '0 
[0008] Swedish Patent Application No. 9304321-4 
(WO- A-95/ 17879) describes an absorbent body for ab- 
sorbent articles such as diapers, incontinence guards 
and sanitary napkins, which is provided with a liqu id - 
receiving part in the form of a well which is located gen- '5 
erally opposite the anticipated primary wetting regicr. of 
the absorbent body and which extends depth-wise into 
and through a liquid storage part in the absorbent bcdy. 
The well is in liquid communication with a liquid-disper- 
sion layer disposed beneath a liquid storage layer and 20 
has a larger effective mean pore size than the surrcunc- 
ing liquid storage part. 

[0009] An absorbent body of this kind wi;; function ex- 
tremely effectively when receiving a first liquid quantity 
and also when receiving subsequent liquid quantities, 25 
provided that the time lapse between successive liqurc 
discharges is sufficient for the well to empty of liquid oe- 
tween these discharge occasions. The absorbent cccy 
according to Swedish Patent Application No. 9304321 -4 
also depends on the effect of capillary forces to drain so 
liquid from the well. The liquid- receiving we : ! is there'ce 
emptied gradually as liquid is transported from the 
coarser pores in the well to the finer pores in the su'- 
rounding absorbent material. There is also a danger 
than the well will be too small to accommodate large 35 
quantities of liquid discharge, causing the we!l to over's!. 
[0010] Publications WO 87/01 91 4, U.S. 4.333.462. U. 
S. 4,333,463, U.S. 4,333,464, U.S. 4,4t3 : 996. E.P. 
0,124,365. G.B. 2.156,681, U.S. 4.643,727 and E.P. 
0,528,567 also describe similar articles provided w : t" *o 
cavities or basin-shaped hollows for receiving and col- 
lecting liquid. 

[0011] There is thus a serious need for an abscrce-t 
article which will permit repeated wettings at high oe~- 
etration rates with regard to liquid dischargee on tre 4 $ 
subsequent wetting occasions. 
[0012] According to the invention, there is prcvicec 
an article of the kind defined in the introducr'on in wric- 
the drawbacks of earlier known articles cf this kind have 
essentially been eliminated. 50 
[0013] The inventive article is primarily cnaracterizec 
in that those parts of the storage layer that border on the 
receiving space include a material which when wettec 
increases in volume in a direction generally perpendic- 
ular to the first surface of the article, whereby the size 55 
of the receiving space also increases in said direction 
when wetting the article. 

[0014] According to one embodiment of the invention. 



the liquid-receiving space is comprised of one or more 
holes or regions of lower density than the density of the 
surrounding material in the storage layer which extend 
through at least a part of the thickness of the storage 
layer. 

[001 5] According to another embodiment, the storage 
layer is comprised of at least two separate bodies of ma- 
terial which extend in the form of column-like spacing 
means generally perpendicular between two further lay- 
ers of material in the article, and together with these ma- 
terial layers delimit a continuous receiving space be- 
tween the material layers. The separate bodies of ma- 
terial may, for instance, comprise superabsorbent ma- 
terial enclosed between the tubular casing extending 
between the two material layers, whereby swelling of the 
superabsorbent material through gel formation upon ab- 
sorption of body liquid is only able to take place within 
the tubular casings, in a direction generally perpendic- 
ular to the two material layers. However, the bodies are 
preferably comprised of the materials described in WO 
94/10956. 

[001 6] According to another embodiment of the inven- 
tion, the receiving space is comprised of at least one 
channel-like cavity which extends in the longitudinal di- 
rection of the article. 

[001 7] According to yet another embodiment of the in- 
vention, the storage layer is formed from a web of ma- 
terial which is divided in the longitudinal directbn of the 
web along a undulating curve, wherein the web-parts 
are displaced in relation to one another in the plane of 
the web, at least in the longitudinal direction of said web, 
whereby the web-parts define the receiving space ther- 
ebetween in the plane of the web. .By an undulating 
curve is meant a curve of any desired curve shape, such 
as a sinusoidal, curve, a sawtooth -shaped curve, a 
square-wave shaped curve, etc. The amplitude of the 
undulations or waves, and their lengths may vary along 
the curve. The undulations may extend in a straight, 
curved or wavy line. 

[001 8] When the web-parts are mutually displaced by 
one-half wavelength in the longitudinal direction of the 
web, the web-parts will define therebetween a row of 
generally circular or oval holes alternating with overlap- 
ping web-parts extending in the longitudinal direction of 
tne web. The size of these holes can be adjusted or con- 
trolled by displacing the web-parts towards one another. 
The more the web-parts are displaced towards one an- 
other, the smaller the remaining holes between the 
band-parts. The case in which the web-parts do not de- 
limit cavities therebetween is not included by the inven- 
tion. The size of the holes can be varied by varying the 
amplitude of the waves along the web, for instance so 
that the holes in the wetting area will be larger than the 
holes located outside the wetting area. 
[0019] When the web-parts are displaced away from 
one another, in the transverse direction of the web, the 
storage layer will present a channel-like undulating 
space which extends between the web-parts. 
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[0020] A storage layer which is particularly suited for 
use in an inventive article is formed from a material in 
particle form which includes flash-dried cellulose fibres 
which have been dry-formed to a web having a weight 
per unit area of 30-2000 g/m 2 and compressed to a den- s 
sity of between 0.2*1.2 g/cm 3 , this web being incorpo- 
rated in the article without subsequent defibration and 
fluff formation. 

[0021] Another storage layer which is particularly suit- 
ed for use in accordance with the invention is formed io 
from an air-laid web of cellulose fibres which has been 
compressed to a dry-formed sheet having a first density 
of between 0.2-1 .2 g/cm 3 , wherein the sheet is thereaf- 
ter softened mechanically to a second density which is 
lower than the original density and therewith delaminat- '5 
ed, so as to form a plurality of incompletely separated 
thin fibre layers, each of which has a density corre- 
sponding to the first density. 

[0022] Another conceivable storage layer is formed 
from a material layer having a first thickness and con- 20 
taining resilient material, this layer having been pressed 
together perpendicularly to a plane that extends through 
the layer to a second thickness, and having teen bound 
in its compressed state with a binder which is soluble in 
body liquid, wherein binding of the layer ceases when 25 
the layer is wetted and the reservoir layer returns at leas: 
partially to the first thickness. A storage layer of this kind 
may, for instance, be formed from a compressed foam 
material which will expand in thickness when wetrec. or 
from a compressed fibre layer which is comprised at 30 
least partially of fibres that have a given resiliency in a 
wet state. 

[0023] According to another embodiment of the inven- 
tion, that the portion of the volume of the storage layer 
which is comprised of the receiving space is largest with- 35 
in the primary wetting area of the article, i.e. the area of 
the article which is intended to be wettea first by dis- 
charged body liquid. The receiving space portion of the 
storage layer volume can therewith decrease in a direc- 
tion away from the primary wetting area. 4 ° 
[0024] The invention also relates to an absorbent 
body for use in an absorbent article whicn \ncluces a 
receiving layer of soft, preferably resilient material Hav- 
ing high liquid-permeability and a low liquid cispersicn 
ability, and a liquid storage structure disposed inwardly 
cf the first layer. The liquid storage structure deludes a 
storage layer which includes a receiving space for tak- 
ing -up body liquid and comprising at least one cavity or 
region of lower density than the remainder of tr.e storage 
layer. The absorbent body is characterized in that parts so 
of the storage layer that border on the receiving space 
include a material which when wetted increases in bulk 
in a direction generally perpendicular to the plane of tne 
layer, whereby the size of the receiving space also in- 
creases in said direction as a result of wetting of the ar- 55 
tide; and in that the liquid storage structure also includes 
a liquid-dispersion layer of material having a high liquid 
dispersion capacity, wherein the storage layer is dis- 



posed between the receiving layer and the liquid-disper- 
sion layer. 

[0025] Because the storage space in an inventive ar- 
ticle will expand in pace with the article being wetted by 
body liquid, the article is able to maintain a high pene- 
tration rate with regard to the liquid discharged onto the 
article, throughout the whole of its use period. Distinct 
from the earlier known articles, there can be no dramatic 
decrease in the penetration rate since a new liquid-re- 
ceiving space is constantly created. In favourable in- 
stances, the inventive article is able to maintain essen- 
tially the same liquid penetration rate even after a plu- 
rality of wetting occasions. In particularly favourable in- 
stances, the liquid penetration rate can even increase 
after the first wetting occasion. 
[0026] In order to achieve full effect of the expanding 
storage space in an inventive absorbent body, it is im- 
portant that at least the layer of material arranged in 
abutment with that side of the storage layer which lies 
proximal to the liquid-permeable surface of the article 
has such resilience and stiffness, in both a wet and a 
dry state, that it will not collapse and fall into the receiv- 
ing space of the storage layer, since otherwise a large 
part of the space available for further liquid take-up 
would be lost. 

[0027] Those cavities, low density regions, channels, 
or like configurations which together form the receiving 
space of the article will preferably not have a dimension 
in the plane of the storage layer that exceeds 35 mm 
and preferably not exceeds 20 mm. By this is meant that 
each such cavity, low density region, channel or like con- 
figuration will not have an extension anywhere in the 
plane of the storage layer that will enable the layer to 
accommodate within its surface a circle having a diam- 
eter greater than 35 mm and preferably not greater than 
20 mm. With larger dimensions, it is difficult to avoid the 
layer buckling into the receiving space and therewith di- 
minishing the space, because of the flexibility of the ma- 
terial. When the absorbent article is worn, the article is 
curved and shaped to the shape of the wearer's body. 
The layer of material arranged on the side of the storage 
layer that lies proximal to the wearer, for instance a liq- 
uid-permeable casing sheet, will therewith tend to curve 
into the receiving space. This downward curving or bulg- 
ing will generally increase when the material in the cas- 
ing sheet is wet, but is even more pronounced in large 
cavities or hollows in the storage layer. Naturally, this 
downward bulging can be reduced by using a stiff er lay- 
er of material nearest the storage layer. However, the 
limit as to just how stiff this material layer may be is de- 
termined by the requirements placed on shapability, 
flexibility and comfort of the article in use. The smallest 
functional dimension of a cavity or the like in the storage 
layer corresponds approximately to the size of a water 
droplet. A cavity or some corresponding space in the 
storage layer should not therefore be so small that no- 
where within its defining edges in the plane of the stor- 
age layer a circle having a diameter of 3 mm or more 
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can be inscribed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The invention will now be described in more 5 
detail with reference to the accompanying drawings. 
[0029] Figure 1 illustrates from above a diaper ac- 
cording to a first embodiment of the invention, which in- 
cludes a storage layer formed from separate bodies of 
material. 10 
[0030] Figure 2a is a sectional view of the diaper 
shown in Figure 1 taken on the line ll-ll in said Figure, 
prior to wetting of the diaper. 

[0031] Figure 2b is a sectional view of the diaper 
shown in Figure 1 taken on the line ll-ll in said Figure. '5 
subsequent to wetting of the diaper. 
[0032] Figure 3 illustrates from above a diaper ac- 
cording to a second embodiment of the invention, in- 
cluding a storage layer comprised of longitudinally ex- 
tending, swetlable strips of material. 20 
[0033] Figure 4a is a cross-sectional view of the cia- 
per shown in Figure 3, taken on the line IV-IV, prior to 
wetting of the diaper. 

[0034] Figure 4b is a cross-sectional view of the cia- 
per shown in Figure 3, taken on the line IV-IV. sutse- 25 
quent to wetting of the diaper. 
[0035] Figure 5 is a longitudinal section view of -he 
diaper shown in Figure 3, taken on the line V-V. subse- 
quent to wetting of the diaper. 

[0036] Figure 6 is a view from above of a diaper hav- 30 
ing a net-like storage layer. 

[0037] Figure 7 illustrates an inventive storage laye' 
which includes a plurality of through-penetrating holes. 
[0038] Figure 8 illustrates a storage layer having cer- 
trally disposed openings alternating with overlapping re- 35 
gions of material. 

[0039] Figure 9 illustrates a web of materia! for pro- 
ducing a storage layer. 

[0040] Figure 1 0 illustrates a storage layer having :wc 
rows of holes of different sizes. 40 
[0041] Figure 1 1 illustrates a storage layer having un- 
dulating, channel-like cavities. 
[0042] The diaper illustrated in Figures 1, 2a and 2c 
is seen from the side which lies proximal tc the wea-er 
in use. The diaper is shown extended in a flat state arc 4 * 
includes a liquid-permeable first casing s'reei i. mace 
for instance of nonwoven material, woven material, per- 
forated plastic film or net mounted on trat sice of :re 
diaper which is intended to lie proximal tc tr.e wearer in 
use. A liquid-impermeable second casing sneet 2 mace, so 
for instance, of plastic film or a nonwoven material c 
woven material that has been made hydrophobic, is 
mounted on that side of the diaper whicn -s inte~cec :c 
He distal from the wearer in use. The two casing sheets 
1, 2 embrace an absorbent body 3 and are mutually 55 
joined together at parts 4 of the casing sheets 1. 2 that 
project out around the absorbent body 3. 
[0043] The diaper is constructed so that it will em- 



brace the lower part of the wearer's torso In a pants-like 
fashion when in use. To this end, the diaper has a front 
part 5 which, in use, is intended to face forwardty of the 
wearer and lie over the wearer's stomach, a rear part 6 
which, in use, is intended to face rearwardfy of the wear- 
er and lie in abutment with the wearer's buttocks, and a 
crotch part 7 disposed between the front part 5 and the 
rear part 6 of the diaper and intended, in use, to be lo- 
cated in the crotch area between the wearer's thighs. 
The diaper has a generally hourglass shape, wherein 
its front part 5 and rear part 6 are broader than the crotch 
part 7. The diaper also includes two longitudinally ex- 
tending side-edges 8, 9 and a front waist edge 10 and 
a rear waist edge 1 1 . When the diaper is worn, the lon- 
gitudinally extending side-edges 8, 9 form the edges or 
borders of the leg openings of the diaper, whereas the 
waist edges 10, 11 together embrace the waist of the 
user and form the waist edge or border of the diaper. 
[0044] An elastic device 1 2, 1 3 is mounted along each 
respective side-edges 8, 9 of the diaper. The elastic de- 
vices 12, 13 are mounted on the diaper in a stretched 
state and when contracting gather in the side-edges 8, 
9 of the diaper and curve the diaper into a trough-like 
shape. The effect of the elastic devices 12, 13 is not ap- 
parent from Figure 1 , however, since the diaper is shown 
in a flat state with the elastic devices 12, 13 in a 
stretched state. In use, the elastic devices 12, 13 func- 
tion to hold the edges of the diaper leg openings in seal- 
ing abutment with the wearer's thighs. A further elastic 
device 14 is mounted along the rear waist edge 11 of 
the diaper, so as to obtain sealing abutment at the waist 
opening in a corresponding manner. Several different 
types of elastic devices 12-14 suitable for this purpose 
are known to the art, such as elastic threads, elastic 
bands, elastic nonwoven, or like materials. 
[0045] In order to enable the diaper to be secured in 
use in a pants-like form around the wearer's body, a fas- 
tener tab 15, 16 is provided on each side-edge 8, 9 in 
the proximity of the rear waist edge 1 1 . The fastener tabs 
15, 16 are intended to coact with and fasten against a 
fastener receiving region 1 7 provided on the front diaper 
part 5. The fastener tabs 1 5, 1 6 are normally in the form 
of self-adhesive tapes which prior to use are folded over 
with the adhesive-coated surface lying against and pro- 
tected by an area on the fastener tab that has been treat- 
ed with a release agent, or on the diaper itself. The re- 
ceiving region 17 is comprised of a reinforced region of 
the liquid-impermeable casing sheet 2 on the front part 
5 of the diaper. This reinforcement is simplest achieved 
by laminating a plastic film strip on that side of the liquid- 
impermeable casing sheet 2 that lies distal from the ab- 
sorbent body 3. This reinforcement of the receiving re- 
gion 17 enables the diaper to be opened and resealed 
without tearing the liquid-impermeable casing sheet 2. 
[0046] Alternatively, the fastener tabs 15, 16 may 
comprise any appropriate type of mechanical fastener 
means, such as one part of a Velcro® tape fastener, a 
press stud or equivalent means. In this regard, the re- 
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ceiving region 1 7 will be comprised of the corresponding 
part of the mechanical fastener device. It is also known 
to use fastener means which can be considered essen- 
tially as hybrids between adhesive fastener devices and 
mechanical fasteners. An example in this regard is de- 
scribed in EP-A-393,953. No fastener devices are re- 
quired in the case of diapers which are intended to be 
supported as inserts in a pair of tightly fitting pants. So- 
called pants-type diapers, or trainers, also normally lack 
fastener devices. 

[0047] The absorbent body 3 includes a first absorp- 
tion layer, the liquid or fluid-receiving layer 1 8, which has 
essentially the same shape and size as the diaper itself 
and which is located nearest inwardly of the liquid-per- 
meable casing sheet 1. The liquid-receiving layer 18 is 
suitably comprised of a soft material of high liquid-per- 
meability and having relatively large pores or capillaries. 
An example of such material is lightly compressed cel- 
lulose fluff layers, in particularly comprised of mechan- 
ical, thermomechanical or chemithermomechanical 
(CTMP) pulp, or fibre mats and waddings of other kinds 
comprised of natural fibres or of synthetic fibres. Mix- 
tures of cellulose fluff pulp, or other cellulose based fi- 
bres, with different types of synthetic fibres may also be 
used. It is also possible to use soft perforated or cpen- 
cell foam material. Such material has a lew liquid dis- 
persion capacity, whereby the wet area of the layer will 
remain restricted essentially to the primary wetting re- 
gion even after repeated wetting of the layer or sheet. 
The wearer thus feels the surface of the diaper in contact 
with the wearer to be dry and comfortable against the 
skin, even after having worn the diaper for a relatively 
long time. 

[0048] When the diaper is in use, the receiving layer 
18 is intended to receive discharged body liquid and to 
transport the liquid away from the liquid-perrneacie cas- 
ing sheet 1 and will therefore have large pores which 
offer as little resistance as possible to the liquid flow. 
The receiving layer 18 will preferably also be soft and 
comfortable against the wearer's skin durirg the full pe- 
riod of use. The properties of the material in the receiv- 
ing layer 18 will preferably not therefore crange essen- 
tially after being wetted. It is also desirable for the ma- 
terial to have a given resiliency, so that it w : i| endeavour 
to return to its original state after being cempressea or 
wrinkled, pleated, in use. 

[0049] When the receiving layer 1 8 includes cellulose 
fibres which normally have a relatively low resiliency in 
a wet state, for instance chemical pulp, it may be suita- 
ble to admix the cellulose fibres with another material 
which will enhance the wet resilience of the material and 
therewith impart to the first absorption layer a given de- 
gree of resilience even in a wet state. Exarples of such 
materials include different types of thermoplastic fibres 
or particles which, when the layer is heated, will function 
to bind the fibres in the layer and therewith fixate the 
fibres in their mutual positions and therewith impart to 
the layer a higher tensile strength and improved resil- 



iency in both a wet and a dry state. Cellulose fibres can 
also be modified chemically, e.g. by cross-linking, there- 
by to enhance their inherent resiliency, or by mixing the 
cellulose fibres with highly resilient synthetic fibres. 

5 [0050] The receiving layer 18 may also include a mi- 
nor quantity of so-called superabsorbents, i.e. material 
in the form, of fibres, particles, granules, film or the like 
which is able to absorb and bind body liquid in an 
amount corresponding to several times the intrinsic 

io weight of the superabsorbents while chemically forming 
an hydraulic gel. 

[0051] Seen from the liquid-permeable casing sheet 
1 . there is provided inwardly of the receiving layer 18 a 
second absorption layer 1 9 which is intended to be able 

is to receive and collect relatively large quantities of body 
liquid over a short period of time. The second absorption 
layer, the storage layer 19, is comprised of a number of 
cylindrical bodies 20 whose one flat surface 21 abuts 
with the receiving layer 18 and whose other flat surface 

20 22 abuts a third absorption layer 23 which is located in- 
wardly of the storage layer 19, nearest the liquid-imper- 
meable casing sheet 2. The cylindrical bodies 20 are 
spaced mutually apart and leave therebetween a con- 
tinuous cavity 24 in which body liquid discharged to the 

25 diaper can collect. 

[0052] The diaper illustrated in Figure 1 has its main 
extension in the XY plane, the X direction being defined 
by the transverse direction of the diaper and the Y di- 
rection being defined by the longitudinal direction of the 

30 diaper. The cylindrical bodies 20 are comprised of a ma- 
terial which when wetted with body liquid will expand 
strongly in the Z direction, i.e. in a direction perpendic- 
ular to the XY plane. The manufacture of a particularly 
suitable material of this kind is described in WO 

35 94/10956. One characteristic feature of this material is 
that it is produced by dry-forming flash dried cellulose 
fibres to produce a web having a weight per unit area of 
30-2000 g/m 2 , which is compressed to a density of be- 
tween 0.2-1 g/cm 3 , and that the web is incorporated as 

40 an absorbent structure in an absorbent article without 
subsequent def ibration and fluff formation. Another suit- 
able expanding material is cellulose fluff pulp which has 
been admixed with a given quantity of superabsorbent 
material, preferably at least 1 0 percent by weight super- 

45 absorbent material. The aforedescribed materials are 
often produced in the form of relatively thin webs, having 
a thickness of only a few millimeters. The cylindrical 
bodies can therewith be formed from one or more layers 
of such material. 

so [0053] Other suitable materials for producing the cy- 
lindrical bodies are compressed foam materials or fibre 
waddings which when wetted will return at least partially 
to their non -compressed size. When desired, the mate- 
rials may be fixed in their compressed states with the 

55 aid of some type of water-soluble binder. It is also con- 
ceivable to use superabsorbent material enclosed in tu- 
bular casings that are oriented so that the superabsorb- 
ent material will swell and fill the casing in the Z direction 
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of the diaper when absorbing liquid. 
[0054] The aforedescribed examples of suitable wet- 
expanding materials are merely intended to illustrate the 
invention and shall not be considered to limit its scope. 
However, the wet-expanding material shall be capable 
of expanding in the Z direction to at least twice its dry- 
state extension in said direction, when saturated with 
body liquid. 

[0055] The third absorption layer 23, hereinafter re- 
ferred to as the liquid-dispersion layer 23, is comprised 
of a high density material which also has a high liquid 
dispersion and liquid retention capacity. Similar to the 
cylindrical bodies 20 in the storage layer 1 9. the material 
described in WO/9410956 is particularly usable in this 
regard. However, conventional compressed layers of 
cellulose fluff pulp, absorbent foam material, or different 
kinds of tissue laminates may be used. The liquid-dis- 
persion layer 23 is generally rectangular in shape and 
has a smaller extension in the XY plane of the diaper 
than the receiving layer 18. The liquid-dispersion layer 
will therefore be surrounded on all sides by a soft, body- 
friendly material of low liquid dispersion ability. This ar- 
rangement affords several advantages. Firstly, no sharp 
or hard edges on the liquid-dispersion layer 23 are able 
to come into contact with the wearer's body and chafe 
or irritate the wearer's skin; and, secondly, any move- 
ment of liquid conducted towards the diaper edges in 
the liquid-dispersion layer 23 is counteracted, therewith 
considerably reducing the danger of body liquid leaking 
from the diaper. The edges of the liquid-dispersion layer 
23 also form fold indications or directives around which 
the diaper is able to fold when compressed in the crotch 
region between the wearer's thighs in use. In this way. 
the diaper will take a size and shape which is better 
adapted to the space in the crotch region. 
[0056] The liquid-dispersion layer 23 is primarily in- 
tended to transport body liquid away from that region cf 
the diaper on which the body liquid is first received, i.e. 
the primary wetting area. The absorbent material in the 
absorbent body 3 is utilized more effectively in this way. 
This is achieved by compressing the liquid-dispersion 
layer 23 relatively heavily, wherewith the layer obtains 
a high affinity to body liquid and a high liquid dispersion 
capacity. For the purpose of guiding liquid transportation 
in the longitudinal direction of the diaper, the liquid-dis- 
persion layer 23 may conveniently be provided with a 
longitudinally extending compression profile or pattern, 
in the form of grooves, wave patterns, or iike configura- 
tions. 

[0057] The liquid-dispersion layer 23 may also advan- 
tageously include some form of superabsorbent. The 
amount of superabsorbent used in the liquid-dispersion 
layer 23 is preferably greater than the amount used in 
the liquid-receiving layer 18, since, distinct from the re- 
ceiving layer 18, the liquid-dispersion layer 23 is intend- 
ed to absorb and retain the body liquid discharged to the 
diaper. 

[0058] The cylindrical bodies 20 in the storage layer 



19 are suitably fixed to the liquid-dispersion layer 23, for 
instance glued thereto, in order to avoid movement of 
the cylindrical bodies 20 in the diaper. Alternatively, the 
cylindrical bodies 20 may be fastened to a separate lay- 
5 er, for instance a layer of tissue or nonwoven material, 
or may be fastened to the liquid-receiving layer 18. Nat- 
urally, the cylindrical bodies 20 may be fastened to more 
than one layer. 

[0059] All of the absorption layers 18, 19, 23 in the 
io absorbent body 3 are in direct liquid communication with 
one another. Thus, liquid can always be transported to 
the storage layer 1 9 of the diaper in a direction generally 
perpendicular to the casing sheet 1, irrespective of 
where liquid impinges on the liquid permeable casing 
is sheet 1 of the diaper. 

[0060] As shown in Figure 2a, the storage layer 19 
has a relatively small thickness prior to the diaper ab- 
sorbing body liquid. The cavity 24 formed between the 
cylindrical bodies 20 on the diaper in Figure 2a, howev- 
er, is sufficient to receive the amount of liquid first dis- 
charged. The liquid discharged to the diaper will impinge 
on the liquid-permeable casing sheet 1 thereof within a 
small limited area, the so-called primary wetting area. 
[0061 ] The location of the primary wetting area on the 
diaper will vary slightly between different users. This 
variation is due to differences in body shape and will also 
depend on the sex of the wearer. Male wearers tend to 
wet the diaper at a location further forwards than a fe- 
male user. The location of the primary wetting area of 
the diaper can also vary to some extent with one and 
the same user during use, as a result of movement of 
the wearer and the attitudes assumed by the wearer's 
body. The wetting area of the illustrated diaper cannot 
therefore be determined in a meaningful manner. How- 
ever, the primary wetting area is somewhere in the dia- 
per crotch part 7. 

[0062] The body liquid passes quickly down through 
the casing sheet 1 and the receiving layer 18. It is im- 
portant that the material in the receiving layer 18 has a 
resiliency and stiffness which will prevent the layer from 
collapsing and falling into the cavity 24 in the storage 
layer 19, even after becoming wet, since a large part of 
the space available for receiving liquid would then be 
lost. 

[0063] Liquid that has passed through the receiving 
layer 18 collects in the cavity 24 between the cylindrical 
bodies 20 in the storage layer 19, and in the fibre struc- 
ture proximal to the primary wetting area of the diaper. 
The liquid is then spread further out in the XY plane of 
the diaper by the absorbent material in the liquid-disper- 
sion layer 23. This absorption process is relatively slow, 
since it depends on the capillary forces acting between 
fibres and particles in the absorption material. The fibre 
structure nearest the wetting area will, in general, not 
have had time to be emptied of liquid before liquid is 
again discharged to the diaper. 
[0064] However, a part of the liquid collected in the 
cavity 24 in the storage layer 1 9 in conjunction with the 
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first wetting occasion will be absorbed by the cylindrical 
bodies 20. Since the material in the cylindrical bodies 
20 expands in the Z direction of the diaper when wetted, 
this expansion will cause the receiving layer 18 and the 
dispersion liquid layer 23 to move apart in the Z direc- 
tion, thereby enlarging the cavity 24 between the two 
absorption layers 18, 19. Consequently, when the dia- 
per is next wetted the space available for instantaneous 
take-up of liquid will be equally as large or larger than 
the space that was available on the first wetting occa- 
sion. Thus, the rate at which liquid penetrates into the 
diaper will not decrease to any appreciable extent, but 
may even increase with repeated wetting of the diaper 
absorbent body 3. 

[0065] Since the cavity 24 in the storage layer 19 is 
continuous or coherent between the cylindrical bccies, 
the liquid that penetrates through the receiving layer 18 
will flow-out over a relatively large area around the pri- 
mary wetting area. Liquid is absorbed into the licuid-cis- 
persion layer 23 relatively slowly owing to the cc.rpac: 
structure of said layer, whereby a large part of me liquid 
is able to run on the surface of the layer that faces to- 
wards the cavity 24 and therewith be spread ever 2 ccr- 
siderable area before being absorbed by the licu'd -dis- 
persion layer 23 or by the cylindrical bodies 20 :n the 
storage layer 19. In this way, it is not only those cylindri- 
cal bodies 20 that are located nearest the primary wet- 
ting area which will be wetted by the liquid and swell in 
the Z direction, but such expansion will also be ceserv- 
abie at a distance from the wetting area. Liquid • s dis- 
persed further into the diaper by liquid transpcraticn in 
the liquid-dispersion layer 23. Thus, liquid car. subse- 
quently be absorbed from the liquid-dispersion laye- 23 
to the cylindrical body surfaces 22 in abutment wi:n said 
liquid-dispersion layer 23 and belonging tc cyiincrical 
bodies 20 that are located outside the diape- area 
reached by the liquid flowing out on the surface cf :ne 
liquid-dispersion layer 23. This first wetting occasion 
therewith starts a process which in time aisc causes 
those cylindrical bodies 20 that are locatec c;s:a : Vot. 
the wetting area to gradually be wetted and excanc in 
the Z direction of the diaper. 

[0066] The diaper illustrated in Figures 3-5 has srln- 
ciply the same construction as the diaper shewn if Fig- 
ure 1 and includes an absorbent body 103 enc:csec ce- 
tween a liquid-permeable casing sheet 101 and a 'cu ; c- 
impermeable casing sheet 102. The diaper has a 'ront 
part 105, a rear part 1 06 and an intermediate srotcr par: 
107 and also has two longitudinally extending sice ecg- 
es 108, 109 and a forward waist edge 110 and a rear 
waist edge 111. The diaper is generally T-shaped with 
the cross-member of the T forming the front par 105 of 
the diaper and with the column of the T gradual'*/ in- 
creasing in width from the diaper crotch part 107 and 
over the rear diaper part 1 06 towards the rear waist edge 
111. 

[0067] Elastic devices 1 1 2, 1 1 3 are mounted along the 
side edges 108, 1 09 of the diaper in a V-shaped pattern 



diverging from the forward waist edge 110 towards the 
rear waist edge 1 1 1 . A fastener tab 1 1 5, 1 1 6 is provided 
on each side edge 108, 109, on the rear part 106, close 
to the rear waist edge 111, and a corresponding fastener 
5 receiving region 117 is provided on the outside of the 
liquid-impermeable casing sheet 102 at the front diaper 
part 105, close to the forward waist edge 110. 
[0068] The diaper absorbent body 1 03 includes a liq- 
uid-receiving layer 118 of the same kind as that used in 
10 the Figure 1 embodiment and having essentially the 
same format as the diaper. A storage layer 119, which 
comprises a plurality of longitudinally extending strips 
1 25 of material that can swell in the Z direction of the 
diaper when wetted with body liquid is disposed inwardly 
'5 of the receiving layer 118, as seen in a direction from 
the liquid permeable casing sheet 101. Located be- 
tween the strips 125 are elongated liquid-receiving cav- 
ities or channels 124. The strips 125 are glued or like- 
wise fastened to a liquid-dispersion layer 123 of the 
same kind and shape as the liquid-dispersion layer 23 
used in the diaper shown in Figure 1. 
[0069] As can best be seen from Figure 4a, the chan- 
nels 124 between the strips 125 extending longitudinally 
in the storage layer 119 are relatively shallow prior to 
wetting of the diaper. However, the height of the strips 
1 25 is sufficient for the diaper to be able to receive a first 
liquid quantity without liquid flowing out past the diaper 
edges 1 08- 1 11 . The liquid th at penetrates into the diaper 
is able to run quickly away from the primary wetting area 
and flow out over the surface of the liquid-dispersion lay- 
er 123 in the channels 124 between the longitudinally 
extending strips 125. The liquid can then be absorbed 
gradually by the longitudinally extending strips 125 from 
the channels 1 24 and by the liquid-dispersion layer 1 23. 
Part of the liquid impinging on the diaper and penetrating 
down through the receiving layer 11 8 will, of course, wet 
directly those parts of the strips 125 in the storage layer 
119 that are located in the primary wetting area of the 
diaper, these strip parts immediately beginning to swell 
in the Z direction of the diaper. Wetting of the strips 1 25 
located at a distance from the primary wetting area will 
not commence until a certain length of time has lapsed 
and the liquid has been able to run out into the channels 
1 24. The time delay or time lapse in wetting those parts 
of the strips 125 that He still further away within parts of 
the absorbent body 103 which are not wetted until liquid 
has been transported in the capillaries in the liquid-dis- 
persion layer 1 23 is still greater. Figure 5 illustrates how 
the liquid is spread in the longitudinal direction of the 
diaper, by virtue of the longitudinally extending strip 125 
shown in cross -section having expanded to different ex- 
tents in the Z direction of the diaper, depending on the 
distance from the primary wetting area. Figure 4b illus- 
trates how liquid is spread in the cross-direction of the 
diaper in a similar manner. 

[0070] The diaper illustrated in Figure 6 has essen- 
tially the same construction as the diapers shown in Fig- 
ures 1 -5, with an absorbent body 203 enclosed between 



25 



30 



35 



40 



45 



50 



8 



15 



EP 0 800 367 B1 



16 



a liquid-permeable casing sheet 201 and a liquid-imper- 
meable casing sheet 202. The diaper has generally an 
hourglass shape, including a front part 205, a rear part 
206 and an intermediate, narrower crotch part 207, and 
also includes two longitudinally extending side-edges 
208, 209, a front waist edge 210 and a rear waist edge 
211. Elastic devices 212, 213 are mounted along the 
longitudinally extending side-edges 208. 209 of the dia- 
per and also along the rear waist edge 211. The diacer 
is secured in a pants-like configuration with the aid cf 
two fastener tabs 215, 216 which are mounted on the 
longitudinally extending side edges 208. 209 in the prox- 
imity of the rear waist edge 211 and which can be fas- 
tened to a fastener receiving region 21 7 on the front cia- 
per part 205, close to the front waist edge 210. 
[0071] The absorbent body 203 is comprised of :wc 
layers 219, 223. The absorbent layer 219, the storage 
layer 21 9, located proximal to the liquid-permeable cas- 
ing sheet 201 is comprised of a coarse-stitch knir.ee. 
braided or woven net 226 of material which will swe ! in 
the thickness direction of the diaper, i.e. in its Z cirectic n. 
when wetted. The material may, for instance, have :.^e 
form of threads, bands or strips which induce 3 s-ce'- 
absorbent, gel-forming material. Another cenceivab e 
material is threads or bands coated with a poly-er mix- 
ture which when wetted will expand and form a share - 
stable foam on the bands or threads. As seer, in a ci- 
rection away from the Hquid-permeabie casing sheer 
201 , there is included beneath the storage layer 2 '.3 a 
liquid-dispersion layer 223 of the same kind as :ha: de- 
scribed with reference to the diapers shown in F'gu*es 
1-5. 

[0072] If so desired, it is also possible, of course. :c 
provide the diaper of Figure 6 with a soft, cca-se-cce 
liquid- receiving absorption layer between the liquc-ce'- 
meable casing sheet 201 and the storage -aye- 2*9 
[0073] Figure 7 illustrates an alternative emccciT-e-t 
of a storage layer 319 comprised of a material wr.icr. can 
swell in the Z direction. The storage layer 319 irc:-ces 
a plurality of through-penetrating circular he'es 22- 
which function as liquid take-up reservoirs. The sreace 
layer 319 is intended for use as a single absorber aye', 
or may be used together with a further acsorp; on ;ayer 
in an absorbent article, such as a diaper, a sanitary -ac- 
ton, an incontinence guard or equivalent artice. W-.e* 
the storage layer is wetted, the layer will swei! «n tre Z 
direction, i.e. in the thickness direction, causing vc- 
ume of the holes 324 to increase and therewith a'sc :~e:r 
liquid accommodating capacity. 
[0074] The highest concentration of holes 32- '.n :-e 
storage layer 319 lies within the area of the layer that s 
intended to be placed in the primary wetting area cf re 
absorbent article. Since the holes 324 a-e not ccr-ec:ec 
mutually, no liquid can flow freely between the holes ard 
spreading of the liquid in the XY plane of the absorption 
layer 319 is effected by capillary transportation in :re 
absorption material between the holes 324. There is 
therefore no real reason to arrange holes 324 at an ex- 



cessively long distance from the primary wetting area. 
[0075] Figure 8 shows a further storage layer 419 for 
use in absorbent articles. The storage layer shown in 
Figure 8 has been formed from a web of material which 

5 has been cut longitudinally along a sinusoidal curve 427, 
whereafter the two web halves 428, 429 have been dis- 
placed in relation to one another through a distance of 
one-half wavelength in the long direction of the web. 
There is thus formed in the longitudinal centre part of 

io the web, holes 424 which alternate with overlapping web 
parts 430. Similar to the case in the earlier described 
embodiments, the material in the storage layer 419 is a 
material which will swell in the thickness direction of the 
material, i.e. in the Z direction, when wetted. 

*5 [0076] Figure 9 illustrates an example of a further web 
which includes holes 524. The holes are formed by first 
cutting the web 51 9 in two, longitudinally in a curved pat- 
tern, and then displacing the separated web parts lon- 
gitudinally so as to obtain a repeated pattern of openings 

20 524 and overlapping parts 530 in the web. The web 51 9 
shown in Rgure 9 has been cut longitudinally to form 
two generally sinusoidal curves 527. Subsequent to dis- 
placing the edge parts 528, 529 of the web in relation to 
its centre part 531, there is obtained two longitudinally 

« extending rows of holes 524 with intermediate overlap- 
ping parts 530. Of course, the principle can be applied 
to produce any number of rows of openings in a web of 
material. The number of rows of holes is determined in 
this regard by the number of curve-shaped cuts made 

30 in the web. 

[0077] The web of material 619 shown in Figure 10 
has been cut longitudinally in the same way as the web 
519 in Figure 9. One edge part 628 of the web 619 has 
then been displaced longitudinally and transversely 

35 away from the longitudinal centre line 632 of the web 
619. The other edge part 629 has been displaced both 
longitudinally and transversely in towards the longitudi- 
nal centre line 632 of the web 61 9. This enables the size 
of the holes 624', 624" and the size of the overlapping 

*o parts 630', 630" to be adjusted. When an edge-part 629 
is displaced towards the longitudinal centre line 632 of 
the web 61 9, the size of the holes 624" is decreased 
white, at the same time, obtaining a larger overlap 630" 
between the web parts located between the holes. The 

45 size of the holes 624* is increased correspondingly, by 
displacing the edge-part 628 of the web 619 away from 
the centre line 632. 

[0078] Figure 11 illustrates how continuous longitudi- 
nally extending openings can be obtained between 

so parts of a web 719 that has been cut along generally 
sinusoidal curves 727. The web parts 728, 729, 731 in 
Figure 11 are mutually displaced both in the longitudinal 
and transverse directions of the web 719, by moving the 
cut edge-parts 728, 729 laterally in a direction away from 

55 the longitudinal centre line 732 of the web 719. The 
width of the continuous opening 724', 724" between two 
web parts is determined by the distance through which 
the web parts are moved apart Figure 11 shows two 
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examples of openings 724\ 724." of mutually different 
widths. Of course, the web 719 may include any desired 
number of continuous openings of the kind described 
here. 

[0079] The web parts can be placed in the article with 
the curved cuts either in the longitudinal or in the trans- 
verse direction of the article. Curve forms other than si- 
nusoidal curves may be chosen selectively, such as 
sawtooth shapes or square-wave shapes. 
[0080] Holes of varying sizes can be obtained when 
the waves have different amplitudes along the curve, for 
instance such that the holes in the wetting area will be 
larger than the holes outside this area. Waves of varying 
wavelengths can also be chosen, resulting in a varying 
overlap between the holes with a given displacement 
between the web parts. 

[0081] Although the invention has been described in 
the aforegoing mainly with reference to diapers, it will 
be understood that the invention can be applied :o all 
types of absorbent articles intended for the absorption 
of body liquids or fluids. Examples of such articles are 
diapers and incontinence guards for children and adults, 
sanitary napkins, panty guards, bed prelectors, seat 
protectors, wound dressings and like articles. 
[0082] Neither is the invention restricted to the here 
described shapes and sizes of holes, grooves and 
swe liable bodies, since a number of further embodi- 
ments are conceivable in this regard. For instance, 
holes formed in a storage layer may have any suitable 
shape or form whatsoever. Naturally, different shapes 
and sizes of holes and grooves or channels may be 
combined in one and the same article. The sweilabie 
bodies disposed as "columns" in a continuous cavity 
may, of course, vary in both size and shape, and are not 
restricted to the cylindrical bodies described and illus- 
trated. 

[0083] An absorbent body may also contain more 
than one storage layer. In this regard, additional storage 
layers may be of the same kind as the first storage : ayer 
or may differ from the first storage layer by virtue of rr.a- 
terial choice or construction. 



Claims 

1 . An absorbent article which includes a liquid -perme- 
able outer sheet (1) disposed on a first surface of 
the article, a liquid-impermeable outer sheet (2) dis- 
posed on a second surface of the article, and an 
absorbent body (3) which is enclosed between the 
two casing sheets and which includes a bocy liquid 
receiving space (24) comprising at least one cavity 
or region of lower density than the de-sity of a pat 
of the absorbent body (3) located adjacent the re- 
ceiving space (24) and extending generally in the 
same plane thereas. the receiving space (2*) being 
disposed in a storage layer (19) in the absorbent 
body (3); characterized in that parts (20. 125) of 



the storage layer (19) adjacent the receiving space 
(24) indude a material which, when wetted, increas- 
es in volume in a direction generally perpendicular 
to the first surface of the article, whereby the size 
5 of the receiving space (24) also increases in said 
direction as a result of the article being wetted. 

2. An article according to Claim 1 , characterized in 
that the liquid take-up receiving space (24) is com- 

io prised of one or more holes or regions of lower den- 
sity than the density of the surrounding material (20, 
125) in the storage layer (19), said holes or regions 
extending through at least parts of the thickness of 
the storage layer (19). 

is 

3. An article according to Claim 1, characterized in 
that the storage layer (19) is comprised of at least 
two separate bodies of material (20) which extend 
in the form of column-like spacing means essential- 

20 |y perpendicularly between two further layers of ma- 
terial (18, 23) in the article, and together with the 
layers (18, 23) delimit a continuous receiving space 
(24) between said layers (18, 23). 

25 4. An article according to plaim 1, characterized in 
that the receiving space (124) is comprised of at 
least one channel-like cavity (24) extending in the 
longitudinal direction of the article. 

30 5. * An article according to any one of Claims 1 , 2 or 4, 
characterized in that the storage layer (19) is 
formed from a web of material which is divided in 
the longitudinal direction of the web along an undu- 
lating curve which crosses a line extending in the 

35 longitudinal direction of the web at least two times; 
and in that the web parts are displaced relative to 
one another in the plane of the web at least in the 
longitudinal direction of the web, whereby the web 
parts delimit therebetween the receiving space in 

40 the plane of the web. 

6. An article according to Claim 5, characterized in 
that the web is placed in the article with the undu- 
lating curve extending either in the longitudinal di- 

45 rection or transverse direction of the article. 

7. An article according to Claim 5 or Claim 6, charac- 
terized in that the curve is generally sinusoidal in 
shape; and in that the web parts are displaced mu- 

50 tually in the longitudinal direction of the web by one- 
half of a wavelength, whereby the web parts define 
therebetween in the longitudinal direction of the 
web a row of generally circular or oval holes alter- 
nating with overlapping web parts. 

55 

8. An article according to Claim 5 or Claim 6. charac- 
terized in that said curve is sawtooth shaped, 
square-wave shaped or has some other desired 



10 



19 



EP 0 800 367 B1 



20 



shape. 

9. An article according to any one of Claims 5-8, char- 
acterized in that the waves of the undulating curve 
have a varying amplitude, such that the receiving 
spaces defined between the web parts will vary in 
size. 

10. An article according to any one of Claims 5-9, char- 
acterized in that the storage layer includes a chan- 
nel-like undulating space which extends between 
the web parts, said undulating space being ob- 
tained by moving the web parts away from each oth- 
er in the transverse direction of the web. 

11. An article according to any one of the preceding 
Claims, characterized in that the storage layer (19) 
is comprised of a particle material which includes 
flash-dried cellulose fibres that have been dry- 
formed to a web having a weight per unit area of 
30-2000 g/m 2 and compressed to a density of be- 
tween 0.2-1.2 g/cm 3 , said web having been incor- 
porated in the article without subsequent defibraticn 
and fluff formation. 

12. An article according to any one of the preceding 
Claims, characterized in that the storage layer (19) 
is formed from an air-laid web of cellulose fibres 
which has been compressed to a dry-formed shee: 
having a first density of between 0.2-1 .2 g/cm 3 and 
which has thereafter been softened mechanicaily to 
obtain a second density lower than the original den- 
sity and has therewith been delaminated. sucn as 
to form a plurality of incompletely separated thin fi- 
bre layers which per se have a density which cor- 
responds to the first density. 

13. An article according to any one of the preceding 
Claims, characterized in that the storage layer ( 1 9) 
is formed from a material layer havirg a first trie** 
ness and comprising resilient material said layer 
having been compressed perpendicular to a ?la~e 
through the layer to a second thickness and having 
been bound in its compressed state with 3 bir.cer 
that is dissolvable in body liquid, wherein bonding 
of the layer ceases when the layer is wetted and tr.e 
storage layer ( 1 9) returns at least partially to the Hrst 
thickness. 

14. An article according to Claim 13, characterized in 
that the storage layer (19) is formed from a com- 
pressed foam material which expands in the direc- 
tion of its thickness when wetted. 

15. An article according to Claim 13, characterized in 
that the storage layer (19) is formed from a com- 
pressed fibre layer which is comprised at least par- 
tially of fibres which have a given resiliency in a wet 



state. 

16. An article according to Claim 3, characterized in 
that the separate bodies (20) are comprised of su- 

5 perabsorbent material enclosed in tubular casings 
which extend between the two layers (18. 23), 
whereby swelling of the superabsorbent material by 
gel formation upon absorption of body liquid can on- 
ly take place within the tubular casings in a direction 

io which is generally perpendicular to the two surfaces 
of the article. 

17. An article according to any one of the preceding 
Claims, characterized in that the portion of the vol- 
's ume of the storage layer (19) that is comprised of 

the receiving space (24) is largest within the primary 
wetting area of the article, i.e. that area of the article 
which is intended to be first wetted by body liquid. 

20 18. An article according to Claim 17, characterized in 
that the receiving space portion of the storage layer 
(19) volume decreases in a direction away from the 
primary wetting area. 

25 19. An absorbent body for use in an absorbent article 
which includes a liquid-receiving layer (18) com- 
prised of soft, preferably resilient material having a 
high liquid permeability and tow liquid dispersion ca- 
pacity, and a liquid storage structure disposed in- 

30 wardly of the first layer, the liquid storage structure 
including a storage layer (19) which presents a re- 
ceiving space (24) in which body liquid is taken-up 
and which is comprised of at least one cavity or re- 
gion of lower density than the density of the remain- 

35 der of the storage layer (19), characterized in that 
parts of the storage layer (1 9) adjacent the receiving 
space (24) include a material which when wetted 
increases in volume in a direction generally perpen- 
dicular to the plane of the layer (19), whereby the 

40 size of the receiving space (24) also increases in 
said direction when the article is wetted; and in that 
the liquid storage structure also includes a liquid- 
dispersion layer (23) comprised of material having 
a high liquid dispersion ability, wherein the storage 

4 5 layer (19) is disposed between the receiving layer 
(18) and the liquid-dispersion layer (23). 



Patentanspruche 

50 

1. Absorbierender Artikel mit einer flussigkeitsdurch- 
lassigen AuBenlage (1), die an einer ersten Ober- 
flache des Artikels angeordnet ist, einer flussig- 
keitsundurchlassigen AuBenlage (2), die an einer 
55 zweiten Oberflache des Artikels angeordnet ist, und 
einem absorbierenden Korper (3). der zwischen 
den zwei Decklagen eingesch lessen ist und der ei- 
nen Kdrperflussigkeit aufnehmenden Aufnahme- 
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raum (24) mit wenigstens einem Hohlraum oder ei- 
nem Bereich mit einer Dichte, die niedriger ist als 
die Dichte eines neben dem Aufnahmeraum (24) 
liegenden und sich im wesentlichen in der gleichen 
Ebene erstreckenden Teils des absorbierenden s 
Korpers (3), enthalt, wobei der Aufnahmeraum (24) 
in einer Speicherschicht (19) in dem absorbieren- 
den Korper (3) angeordnet ist, dadurch gekenn- 
zeichnet, daB Teiie (20, 125) der Speicherschicht 
(19) neben dem Aufnahmeraum (24) ein Material to 
enthalten, das, wenn es benaBt ist, sich im Volumen 
in einer im wesentlichen senkrecht zur ersten Ober- 
fiache des Artikeis liegenden Richtung vergroBert. 
wodurch die GrdSe des Aufnahmeraums (2*). infol- 
ge, daB der Artikel benaBt ist, ebenfalls in cieser is 
Richtung zunimmt. 

2. Artikel nach Anspruch 1, dadurch gekennzelch- 
net, daB der flussigkeitsaufnehmende Aufnahme- 
raum (24) aus einem Oder mehreren LSchern ccer 20 
Bereichen mit einer Dichte, die niedriger ist ais die 
Dichte des umgebenden Materials (20 ? 125; in der 
Speicherschicht (19), besteht, wobei sich die L6- 
cher oder Bereiche wenigstens durch einen Teilcik- 
kenbereich der Speicherschicht (19) erstrecken. 25 

3. Artikel nach Anspruch 1, dadurch gekennzelch- 
net, daB die Speicherschicht (19) aus wervgstens 
zwei separaten Materialkorpern (20) besteht. die 
sich in Form von saulenartigen Abstandsmltteln im 30 
wesentlichen senkrecht zwischen zwei weiterer. 
Materialschichten (18, 23) in dem Artike! ersrecker 
und zusammen mit den Schichten (18. 23'j einer. 
durchgehenden Aufnahmeraum (24) zwischen der. 
Schichten (18, 23) begrenzen. 35 

4. Artikel nach Anspruch 1, dadurch gekennzelch- 
net, daB der Aufnahmeraum (1 24) aus wenigstens 
einem kanalartigen Hohlraum (24) besteht. cer sic'r. 

in Langsrichtung des Artikeis erstreckt. *o 

5. Artikel nach einem der Anspruche 1 . 2 cce* -, da- 
durch gekennzelchnet, daB die Speicherschicn; 
(19) aus einer Materialbahn gebildet ist. die t. 
Langsrichtung der Bahn entlang einer weiie-.fcr.T.i- *s 
gen Kurve, welche eine sich in Langsricrti-r.g cer 
Bahn erstreckende Linie wenigstens zweir.ai 
kreuzt, geteilt ist, und daB die Bahnteiie relativ z-j- 
einander in der Bahnebene wenigstens In Bahn- 
langrichtung zueinander versetzt sind. wocurch die so 
Bahnteiie hierzwischen den Aufnahmeraum in der 
Ebene der Bahn begrenzen. 

6. Artikel nach Anspruch 5, dadurch gekennzelch- 
net, daB die Bahn in dem Artikel derart plaziert ist. ss 
daB sich die wellenformige Kurve entwecer in 
Langs- Oder in Querrichtung des Artikeis erstreckt 



7. Artikel nach Anspruch 5 oder 6, dadurch gekenn- 
zelchnet, daB die Kurve im wesentlichen sinusfor- 
mig ist und daB die Bahnteiie in Bahnlangsrichtung 
urn eine haibe Wellenlange zueinander versetzt 
sind, wodurch die Bahnteiie hierzwischen in Bahn- 
langsrichtung eine Reihe im wesentlichen kreisfor- 
miger oder ovaler Locher, die sich mit ubertap pen- 
den Bahnteilen abwechseln, begrenzen. 

8. Artikel nach Anspruch 5 Oder 6, dadurch gekenn- 
zelchnet, daB die Kurve sagezahnformig oder 
rechteckwelienfdrmig ist Oder irgendeine andere 
gewunschte Form aufweist. 

9. Artikel nach einem der Anspruche 5 - 8, dadurch 
gekennzelchnet, daB die Wellen der wellenformi- 
gen Kurve eine sich verandernde Amplitude besitzt, 
so daB die zwischen den Bahnteilen begrenzten 
Aufnahmeraume in der GroBe variieren werden. 

10. Artikel nach einem der Anspruche 5 - 9, dadurch 
gekennzelchnet, daB die Speicherschicht einen 
kanalartigen, wellenformigen Raum enthalt, der 
sich zwischen den Bahnteilen erstreckt, wobei der 
wellenformige Raum durch Voneinanderwegbewe- 
gen der Bahnteiie in Querrichtung der Bahn erzielt 
wird. 

1 1 . Artikel nach einem der vorhergehenden Anspruche, 
dadurch gekennzelchnet, daB die Speicher- 
schicht (19) aus einem Partike I material besteht, 
das schnel! getrocknete Zellulosefasem enthalt, die 
zu einer Bahn mit einem Flachengewicht von 30 - 
2000 g/m 2 und auf eine Dichte zwischen 0,2 - 1,2 
g/cm 3 trockengeformt wurde, wobei die Bahn in 
dem Artikel ohne nachfolgende Zerfaserung und 
Fluffbildung eingegliedert wurde. 

1 2. Artikel nach einem der vorhergehenden Anspruche, 
dadurch gekennzelchnet, daB die Speicher- 
schicht (19) aus einer in einem Luftstrom ausgeieg- 
ten Bahn aus Zellulosefasem gebildet ist, die in eine 
trockengeformte Lage mit einer ersten Dichte zwi- 
schen 0,2 - 1 ,2 g/cm3 zusammengedruckt und hier- 
nach mechanisch erweicht wurde, urn eine zweite 
Dichte zu erhalten, die niedriger ist als die ursprung- 
liche Dichte, und die hierdurch laminiert wurde, um 
so mehrere unvollstandig separierte dunne Faser- 
schichten zu bilden, die an sich eine Dichte haben, 
die der ersten Dichte entspricht. 

13. Artikel nach einem der vorhergehenden Anspruche, 
dadurch gekennzelchnet, daB die Speicher- 
schicht (19) aus einer Materialschicht gebildet ist, 
die eine erste Dicke hat und aus elastischem Mate- 
rial besteht, wobei die Schicht senkrecht zu einer 
Ebene durch die Schicht auf eine zweite Dicke zu- 
sammengedruckt und in ihrem zusammengedruck- 
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ten Zustand mit einem Bindemittel gebunden wur- 
de, das in Korperflussigkeit losbar ist, wodurch die 
Bindung der Schicht wegfalit, wenn die Schicht be- 
naBt wird, und die Speicherschicht (1 9) wenigstens 
teilweise in die erste Dicke zuruckkehrt s 

14. Artikel nach Anspruch 13, dadurch gekennzelch- 
net, da 6 die Speicherschicht (19) aus einem zu- 
sammengedruckten Schaummaterial geformt is:, 
das in seiner Dickenrichtung, wenn es benaBt wire, '0 
expandiert. 

15. Artikel nach Anspruch 13, dadurch gekennzelch- 
net, daB die Speicherschicht (19) aus einer zusam- 
mengedruckten Faserschicht geformt ist. die we- *s 
nigstens teilweise aus Fasern besteht, welcr.e in 
nassem Zustand eine vorgegebene Elastizita: ha- 
ben. 

16. Artikel nach Anspruch 3, dadurch gekennzefch- 20 
net, daB die separaten Korper (20) aus superac- 
sorbierendem Material bestehen. die in rohrenfer- 
migen Hullen eingeschlossen sind. die sich zw : - 
schen den zwei Schichten (18. 23) erstrecken. wo* 
durch das Aufquellen des superabscrbierence-*. 2s 
Materials durch Gelbiidung nach der Absorbierurg 
von Korperflussigkeit nur innerhalb der rohrfcrrr.i- 
gen Hullen in einer Richtung stattfinden kann. cie 

im wesentlichen senkrechtzu den zwei Artikelcce-- 
flachen steht. 30 

17. Artikel nach einem der vorhergehencen Ansp.'Ocre. 
dadurch gekennzelchnet, da(3 der Volurr.er.ac- 
schnitt der Speicherschicht (19). der aus dem Auf- 
nahmeraum (24) besteht, innerhalb ties Primarras- 35 
sungsbereichsdes Artikels am groBten ist. d.h. se~ 
Bereich des Artikels, der dazu bestimmt ist. zuers: 
von Korperflussigkeit benaBt zu werden. 

18. Artikel nach Anspruch 17, dadurch gekennzelch- 
net, daB der Aufnahmeraumabschniri des Sce : - 
cherschichtvolumens (19) in einer vcm Primaries- 
sungsbereich weggerichteten Richtung abnimrr:. 

19. Absorbierender Korper zur Verwencung in eine- 
absorbierenden Artikel. der eine Fiussigkeitsa. 1 - 
nahmeschicht (18), die aus einem weicnen. vc- 
zugsweise elastischen Material besteht, das e>e 
hohe Flussigkeitsdurchlassigkeit und eine niedr?ge 
Flussigkeitsverteilungskapazitat besitzt, und ere so 
Flussigkeitsspeicherstruktur enthalt. die einwans 
der ersten Schicht angeordnet ist, wobei die Flus- 
sigkeitsspeicherstruktur eine Speicherschich: .'*.S' 
enthalt, die einen Aufnahmeraum (24) aufweist. in 
dem Korperflussigkeit aufgenommen wird. und cie ss 
aus wenigstens einem Hohlraum Oder einem Be- 
reich mit einer Dichte. die niedriger ist als die Dicr.:e 
der restlichen Speicherschicht (19). besteht. da- 



durch gekennzelchnet, daB Teile der Speicher- 
schicht (19) neben dem Aufnahmeraum (24) ein 
Material enthalten, das. wenn es benaBt wird, im 
Volumen in einer Richtung wesentlichen senkrecht 
zu der Ebene der Schicht (19) zunimmt, wodurch 
die Grosse des Aufnahmeraums (24) ebenfalls in 
dieser Richtung zunimmt, wenn der Artikel benasst 
wird, und dass die Speicherschichtstruktur auch ei- 
ne Flussigkeitsverteilungsschicht (23) enthalt, die 
aus einem Material besteht, das eine hohe Flusstg- 
keitsverteitungsfahigkeit aufweist, wobei die Spei- 
cherschicht (19) zwischen der Auf nahmeschicht 
(18) und der Flussigkeitsverteilungsschicht (23) an- 
geordnet ist. 



Revendlcatlons 

1 . Article absorbant qui englobe une feuille exterieure 
permeable aux liquides (1 ) disposee sur une pre- 
miere surface de Particle, une feuille exterieure im- 
permeable aux liquides (2) disposee sur la seconde 
surface de I 'article, et un corps absorbant (3) qui est 
enferme entre les deux feuilles d'enveloppe et qui 
comprend un espace de reception des liquides cor- 
porels (24) comprenant au moins une cavite ou re- 
gion de masse voiumique inferieure a ia masse vo- 
lumique d'une partie du corps absorbant (3) adja- 
cente a Pespace de reception (24) et s'etendant ge- 
neraiement dans le meme plan que ce dernier, res- 
pace de reception (24) etant dispose dans une cou- 
che de stockage (19) dans le corps absorbant (3) ; 
caracterise en ce que des parties (20, 125) de la 
couche de stockage (19) adjacentes a I'espace de 
reception (24) comprennent un materiau qui, quand 
il est mouille, augmente en volume dans une direc- 
tion generalement perpendiculaire a ia premiere 
surface de Particle, la taille de I'espace de reception 
(24) augmentant done aussi dans ladite direction, 
ce qui est une consequence du mouillage de Parti- 
cle. 

2. Article selon ia revendication 1 , caracterise en ce 
que I'espace de reception et de captage des liqui- 
des (24) comprend un ou plusieurs trous ou regions 
de masse voiumique inferieure a la masse voiumi- 
que du materiau environnant (20, 125) dans la cou- 
che de stockage (19), lesdits trous ou regions tra- 
versal au moins des part de Pepaisseur de la cou- 
che de stockage (19). 

3. Article selon ia revendication 1 , caracterise en ce 
que la couche de stockage (19) comprend au moins 
deux corps separes de materiau (20) qui s'etendent 
sous la forme de moyens d'espacement en forme 
de colonnes essentiellement perpendtculaires en- 
tre deux autres couches de materiau (18, 23) dans 
Particle, et delimitent avec les couches (18,23) un 
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espace de reception continue (24) entre lesdits ccu- 
ches (18,23). 

4. Article selon la revendication 1, caracterise en ce 
que I'espace de reception (1 24) comprend au moins 
une cavite en forme de canal (24) s'etendant dans 
la direction tongitudinaie de Particle. 

5. Article selon Tune quelconque des revendicatiens 
1 , 2 ou 4, caracterise en ce que la couche de stcc- 
kage (19) est formee a partir d'une nappe de mate- 
riau qui est dh/isee dans la direction lengitudina.e 
de la nappe le long d'une courbe ondulame qui cou- 
pe au moins deux fois une ligne s'etendant dans "a 
direction longitudinale de la nappe ; et en ce que 
les parties de la nappe sont deplacees Tune par rsr • 
port a I'autre dans le plan de la nappe tcu: au mcir.s 
dans la direction longitudinale de la nappe, les par- 
ties de la nappe delimitant ainsi entre elies un es- 
pace de reception dans ie plan de ta nacpe. 

6. Article selon la revendication 5, caracterise en ce 
que la nappe est placee dans Particle, la courbe c~- 
dulante s'etendant soit dans la direction longifjc- 
nale. soit dans la direction transversale de Panic e. 

7. Article selon la revendication 5 ou 6. caracterise e~ 
ce que la courbe est generalement de fcrrr.e 
sinusoTdale ; et en ce que les parties ce !a nacce 
sont deplacees mutuellement dans la direction ic~- 
gitudinale de la nappe d'une moitie ce tongue-: 
d'onde, les parties de la nappe delimitar: ainsi erre 
elles, dans la direction longitudinale ce ia napce. 
une rangee de trous generalement circuiaires c_ 
ovales alternant avec des parties de nasoe qui se 
chevauchent. 

8. Article selon la revendication 5 ou 6, caracterise e- 
ce que ladite courbe est en dent de scie. de fcrr.e 
carree ou presente certaines autres femes vcl- 
lues. 

9. Article selon Pune quelconque des revencicapc-is 
5 a 8 t caracterise en ce que les ondes ce la ccu'te 
ondulante presente une amplitude variacie ce sc:e 
que les espaces de reception delimites er.tre ies 
parties de nappe varieront en tattle. 

10. Article selon Pune quelconque des revenoicaticr.s 
5 a 9, caracterise en ce que ia couche ce stockage 
englobe un espace ondulant en forme ce canal. c_' 
s'etend entre les parties de la nappe, fecit espace 
ondulant etant obtenu en eloignant les parties ce 
nappe les unes par rapport aux autres dans ia ci- 
rection transversale de la nappe. 

11. Article selon Pune quelconque des precedentes re- 
vendications, caracterise en ce que la couche de 



stockage (19) est constitute d'un materiau partkxi- 
taire qui comprend des fibres de cellulose sechees 
instantanement qui ont ete formees a sec jusqu'a 
obtenir une nappe presentant une masse surfaci- 
5 que de 30 a 2 000 g/m 2 . et comprimees jusqu'a une 
masse volumique de 0,2 a 1 ,2 g/cm 3 , ladite nappe 
ayant ete incorporee dans Particle sans defibrage 
et formation de fluff ulterieurs. 

12. Article selon Pune quelconque des precedentes re- 
vendications, caracterise en ce que la couche de 
stockage (19) est formee a partir d'une nappe de 
fibres de cellulose, deposee a Pair, qui a ete com* 
primee jusqu'a obtenir une feuiile formee a sec pre- 
sentant une premiere masse volumique de 0,2 a 1 ,2 
g/cm 3 et qui a ete ensuite ramollie mecanquement 
pour obtenir une deuxieme masse volumique infe- 
rieure a la masse volumique initiate, ta feuilte subis- 
sant un delaminage de maniere a former plusieurs 
couches minces de fibres separees de maniere in- 
complete, qui ont en elles-memes une masse volu- 
mique qui correspond a la premiere masse volumi- 
que. 

13. Article selon Pune quelconque des precedentes re- 
vendications, caracterise en ce que la couche de 
stockage (19) est formee a partir d'une couche de 
materiau presentant une premiere epaisseur et 
comprenant un materiau elastique, ladite couche 
ayant ete comprimee perpendiculairement a un 
plan d'un cote a Pautre de la couche jusqu'a obtenir 
une seconde epaisseur, et ayant ete liee dans son 
etat comprime avec un liant qui peut etre dissous 
dans un liquide corporel, dans lequel la liaison de 
la couche cesse quand la couche est mouillee et la 
couche de stockage (19) revient au moins partiel- 
lement a sa premiere epaisseur. 

14. Article selon la revendication 13, caracterise en ce 
que la couche de stockage (19) est formee a partir 
d'un materiau en mousse comprime qui s'expanse 
dans la direction de son epaisseur lorsqu'il est 
mouille. 

15. Article selon la revendication 13, caracterise en ce 
que la couche de stockage (19) est formee a partir 
d'une couche de fibres comprimee qui comprend 
tout au moins en partie des fibres qui presentent 
une elasticity donnee a Petat mouille. 

16. Article selon la revendication 3, caracterise en ce 
que les corps separes (20) sont constitues d'un ma- 
teriau superabsorbant enferme dans des envelop- 
pes tubulaires qui s'etendent entre les deux cou- 
ches (18, 23), le gonflement du materiau superab- 
sorbant par formation d'un gel tors de Pabsorption 
d'un liquide corporel pouvant ainsi avoir lieu dans 
les envetoppes tubulaires uniquement dans une di- 



15 



20 



25 



30 



35 



AO 



45 



50 



14 



27 



EP 0 800 367 B1 



rection qui est generalement perpendiculaire aux 
deux surfaces de ('article. 

17. Article selon Tune quelconque des precedentes re- 
vendications, caracterise en ce que la portion de vo- 5 
lume de la couche de stockage (19) qui comprend 
I'espace de reception (24), est plus grande dans la 
premiere zone de mouillage de I'article, c'est-a-dire 

la zone de I'article qui est destinee a etre mouiilee 
tout d'abord par un liquide corporeL *o 

18. Article selon la revendication 17, caracterise en ce 
que la portion d'espace de reception du volume ce 
la couche de stockage ( 1 9) diminue dans une direc- 
tion qui part de la premiere zone de mcuiiiage. 7 5 

19. Corps absorbant destine a etre utilise dans un arti- 
cle absorbant qui comprend une couche de recep- 
tion de liquides (18) constitute d'un materiau scu- 
ple, de preference elastique, presentant une ce:- 20 
meabilite e levee aux liquides et une fai'cle cacao: :e 

de dispersion des liquides, etune structure de stoc- 
kage des liquides disposee en dedans ce la premie- 
re couche, la structure de stockage ces liquices 
comprenant une couche de stockage p9) qui pre- 25 
sente un espace de reception (24) dans lequel -e 
liquide corporel est capte et qui est constitue c'au 
moins une cavite ou region de masse vciumique in- 
ferieure a (a masse volumique du restant de la ccu- 
che de stockage (19), caracterise en ce que ces 30 
parties de la couche de stockage (19) acjacenres a 
Tespace de reception (24) comprenner.t un mate- 
riau qui. quand il est mouille, augmente de vciu~e 
dans une direction generalement perpencicuiaire 
au plan de la couche (19), la taille de la ccucne ce 35 
reception (24) augmentant aussi dans ladite direc- 
tion quand I'article est mouille ; et en ce cue la struc- 
ture de stockage de liquides comprend aussi ure 
couche de dispersion des liquides (23) constituee 
d'un materiau presentant une aptitude eievee a a *o 
dispersion des liquides, dans lequei la couche ce 
stockage (19) est disposee entre la ccuche ce re- 
ception (18) et la couche de dispersion des liquides 
(23). 
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